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Abstract
Background: A number of publications focusing on health care
workers (HCWs) during a severe acute respiratory syndrome
(SARS) outbreak have suggested that HCWs experienced
psychological distress, particularly increased levels of posttrau-
matic stress symptomatology (PTSS). Factors contributing to
increased distress in HCWs working in high-risk areas treating
patients with SARS have not been fully elucidated. The goal of this
study was to quantify the psychological effects of working in a
high-risk unit during the SARS outbreak. Methods: HCWs in a
Toronto hospital who worked in high-risk areas completed a
questionnaire regarding their attitude toward the SARS crisis along
with the Impact of Event Scale—Revised, which screens for PTSS.
The comparison group consisted of clinical units that had no
contact with patients infected with SARS. Results: Factors that
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were identified to cause distress in the 248 respondent HCWs
were the following: (a) perception of risk to themselves, (b)
impact of the SARS crisis on their work life, (c) depressive
affect, and (d) working in a high-risk unit. In addition, HCWs
who cared for only one SARS patient in comparison to those
caring for multiple SARS patients experienced more PTSS.
Conclusions: As expected, HCWs who were working in high-
risk units experienced greater distress. Contrary to expectations,
HCWs who experienced greater contact with SARS patients
while working in the high-risk units were less distressed. This
suggests that HCW experience in treating patients infected with
SARS may be a mediating factor that could be amenable to
intervention in future outbreaks.
© 2008 Elsevier Inc. All rights reserved.
Keywords: Health care workers; High risk; Outbreak; PTSS; SARS
Introduction

In early March 2003, the first case of severe acute
respiratory syndrome (SARS) was reported in Toronto,
Canada [1,2]. This major metropolitan city subsequently
suffered the largest outbreak of SARS in North America. At
the end of this outbreak, SARS had claimed 44 Canadian
lives [3,4] and infected 251 people, of whom 108 (43%)
were health care workers (HCWs) [4]. The fact that hospital-
acquired infections accounted for the majority of infections
worldwide during the SARS outbreak [5,6] was especially
significant for HCWs working in the health care system
during this period.

The SARS outbreak and the public health response
substantially changed working conditions for HCWs in
Toronto by requiring the implementation of extensive
surveillance and infection control (IC) measures [7,8]. The
new precautions physically distanced HCWs from their
patients and colleagues [9]. HCWs were instructed to
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minimize their contact with each other at work and outside
of the work environment, and socialization with other
HCWs was discouraged. These changes extended outside
of the work environment, where HCWs reported instances
of stigmatization, which often included their family
members [9].

In the early stages of the SARS outbreak, little was known
about the etiology, modes of transmission, methods of
containment, or natural history of this emerging infectious
disease [1,10]. In the face of a number of unknowns, HCWs
were required to care for their colleagues and other patients
with the fear of contracting SARS themselves. HCWs
became infected with SARS despite the institution of IC
precautions [11–13].

The impact of working in this type of environment has
been identified by a number of studies of HCWs from around
the world as being stressful, if not traumatic [14–20]. Several
variables [14–20] that could increase the likelihood that an
HCW would experience distress while working during an
outbreak were identified. These variables included (a) being a
nurse [15], (b) working part-time [15], (c) experiencing health
fear and social isolation [16], (d) being placed in quarantine
[17], (e) lower self-efficacy [18], (f) lifestyle affected by the
SARS outbreak [15], (g) one's ability to do one's job being
affected by precautionary measures [15], and (h) personal
vulnerability [19,20]. It is essential to try to identify factors in
the health care environment that may be precipitants or
modifiers of HCW distress so that HCWs can be provided
with the most favorable working conditions possible in times
of extreme stress. In order to address these stressors, several
studies [15,16,20–22] postulated similar methods to decrease
the concerns of HCWs: clear directives regarding IC
measures, use of active coping and positive framing,
obtaining support from colleagues and family, and the ability
to provide feedback to and obtain support from management.

These studies [14,16,23] have assisted in identifying
distress in the general HCW population during an outbreak;
however, the experience of those working in high-risk units
has not been previously reported. The goal of this study was
to extract factors that determined the psychological effects of
the Toronto SARS outbreak on those HCWs working in
units, which were considered to be high risk for contracting
SARS. It is relevant for future planning to be aware of a
possible differential risk for HCW distress related to various
levels of exposure to infected patients.
Methods

HCWs in selected clinical units at a Toronto tertiary care
health care institution, which treated patients with SARS,
were asked to participate in the study. The assessment and
care of patients who were suspected of having SARS or
those diagnosed with SARS were limited to three specific
hospital areas. These were “high-risk” units consisting of a
special SARS unit, the intensive care unit (ICU), and the
emergency department (ED). HCWs from these high-risk
units constituted the study group. Eight selected units that
were not involved in either the assessment or management of
patients with SARS agreed to participate as a comparison
group. The eight comparison units included two oncology
units, three general medicine units, one cardiology unit, one
general surgery unit, and one multiorgan transplant surgery
unit within the same hospital system. An e-mail was sent to
each unit manager, informing them about the study and
asking for their permission to distribute the questionnaires to
employees on their units. All contacted nursing units agreed
to participate. Blank questionnaires with sealed boxes for
collection of responses were placed at various designated
work areas in each participating unit between June 16, 2003,
and July 9, 2003.

The self-report questionnaire consisted of a demographics
section to identify respondents by age, gender, marital status,
number of children, and the setting in which they lived. The
questionnaire developed for this study contained 91 items in
total, which were grouped into seven domains: (a) HCWs'
perception of personal risk, (b) HCWs' perception of their
risk to others (e.g., spouse/partner, family members, and
friends), (c) confidence in IC measures, (d) confidence in
information received regarding SARS, (e) impact on
personal life, (f) impact on work life, and (g) depressive
affect. These domains were chosen based on the available
literature on stress in the workplace and the opinion of
experts working and caring for SARS patients. A copy of the
survey is available on request.

The responses to the multiple-choice questions were
scored on a 6-point Likert scale from strongly disagree to
strongly agree. These responses were dichotomized into
positive and negative responses. The Impact of Event
Scale—Revised (IES-R) was imbedded in the questionnaire.
The IES-R [24] is a self-report scale, which assesses the
prevalence of posttraumatic stress disorder (PTSD) symp-
toms based on DSM-IV diagnostic criteria. The IES-R has
been found to be more sensitive to a more general construct
of traumatic stress in those with lower symptom levels [25],
such as those who might be experiencing posttraumatic stress
symptomatology (PTSS) [26–30]. The response format of
IES-R consists of a 5-point Likert scale from 0 to 4 and
provides three subscores for PTSD criteria: avoidance,
intrusion, and hyperarousal. In this study, for the purpose
of detecting the presence of PTSS rather than diagnostic
PTSD, we used a total score of 20 or greater as a cutoff of
significant stress in the HCW population based on other
published studies [31,32]. Ethics approval for the study was
obtained from the University Health Networks Ethics Board.

Statistical analysis

SAS version 6.12 (SAS, Cary, NC, USA) was used to
perform the statistical analysis for this study. The statistical
analysis determined means, standard deviations, and fre-
quencies. Frequency distributions were computed for



179R. Styra et al. / Journal of Psychosomatic Research 64 (2008) 177–183
responses to individual survey questions. Differences
between means from study groups were analyzed using
t test and ANOVA. Univariate and multivariate logistic and
linear regression analyses were conducted. A P value ≤.05
was considered significant.

Results

Demographics

A total of 248 HCWs (41.1%) from a possible 604 HCW
respondents completed the questionnaire. The predominant
group of respondents was nursing staff: 173 out of 248
respondents. There were 88 respondents (32%) out of a
possible 275 respondents from the comparison “low-risk”
units and 160 (48.6%) out of a possible 329 respondents
from high-risk units. In the high-risk units, 55% (n=120) of
HCWs in the ICU and 48% (n=24) of HCWs in the SARS
unit responded, while the ED had the lowest response rate of
Table 1
Demographic variables, living arrangements, and quarantine experience of 248 stu
high-risk units of the ICU, SARS unit, and the ED

SARS unit ICU ED

Age (years), mean±S.D. 35.1±8.9 (n=20) 37.5±8.6 (n=115) 41.7±9.0 (n
Length of work experience

(years), mean±S.D.
12.4±9.4 (n=23) 13.5±8.5 (n=118) 18.5±9.7 (n

Gender n=24 n=120 n=16
Female, n (%) 23 (95.8) 98 (81.7) 13 (81.3)
Male, n (%) 1 (4.2) 22 (18.3) 3 (18.7)
Marital status n=24 n=118 n=16
Single, n (%) 8 (33.3) 44 (37.3) 6 (37.5)
Married, n (%) 13 (54.2) 56 (47.5) 7 (43.7)
Common law, n (%) 2 (8.3) 9 (7.6) 1 (6.3)
Divorced/Separated,
n (%)

1 (4.2) 9 (7.6) 2 (12.5)

Number of children n=22 n=118 n=16
None, n (%) 12 (54.5) 62 (52.5) 6 (37.5)
≥1, n (%) 10 (45.5) 56 (47.5) 10 (62.5)
Changed living

arrangements
n=24 n=119 n=14

Yes, n (%) 4 (16.7) 13 (10.9) 2 (14.3)
No, n (%) 20 (83.3) 106 (89.1) 12 (85.7)
Living arrangement n=24 n=119 n=16
With family, n (%) 21 (87.5) 87 (73.1) 12 (75.0)
With roommates, n (%) 1 (4.2) 12 (10.1) 2 (12.5)
Alone, n (%) 2 (8.3) 20 (16.8) 2 (12.5)
Placed in quarantine n=23 n=117 n=16
Yes, n (%) 2 (8.7) 16 (13.7) 4 (25.0)
No, n (%) 21 (91.3) 101 (86.3) 12 (75.0)

SARS unit denotes a specialized unit treating only SARS patients. Comparison u
High-risk units consist of the ICU, ED, and the SARS unit.

a ANOVA between groups.
b t test for equality of means between high-risk and comparison units.
⁎ P≤.05.
26.2% (n=16). The respondents were mainly female (86%)
and young (mean age=36.9 years, S.D.=9.2), which reflects
the general makeup of HCW (Table 1). The comparison and
study groups were similar with respect to demographics. No
differences in age, gender, marital status, number of children,
living arrangements, or changes in living arrangements were
seen among the four groups (SARS unit, ED, ICU, and
comparison group).

Overall, the high-risk groups had a longer work
experience (13.8±8.8 years; P=.04), as compared to the
comparison group (11.3±9.3 years). Differences were
observed between groups in their length of work experience
(P=.03), where the post hoc analyses using Tukey's HSD for
multiple comparisons showed differences between the ED
group with 18.5±9.7 years of working experience and the
comparison group who had less experience with 11.3±9.3
years. Fifty-six percent of HCWs from the high-risk unit had
had daily contact with SARS patients. HCWs from the high-
risk areas were more likely to have been in quarantine
dy HCWs in the overall high-risk and comparison units and in the individual

Comparison units

P value
(SARS unit
vs. ICU vs.
ED vs.
comparison
units) a High-risk units

P value
(high-risk
units vs.
comparison
units) b

=16) 35.7±9.2 (n=79) .68 37.6±8.8 (n=151) .13
=16) 11.3±9.3 (n=82) .03 ⁎ 13.8±8.8 (n=157) .04 ⁎

n=84 n=160
75 (89.3) .61 134 (83.8) .24
9 (10.7) 26 (16.3)
n=84 n=158
36 (42.9) 58 (36.7)
41 (48.8) 76 (48.1)
4 (4.7) 12 (7.6)
3 (3.6) .90 12 (7.6) .45

n=84 .65 n=156 .60
46 (54.8) 80 (51.3)
38 (45.2) 76 (48.7)
n=83 n=157

8 (9.6) .79 19 (12.1) .57
75 (90.4) 138 (87.9)
n=85 n=159
67 (78.8) 120 (75.5)
6 (7.1) .80 15 (9.4) .79
12 (14.1) 24 (15.1)
n=85 n=156
4 (4.7) .052 22 (14.1) .03 ⁎

81 (95.3) 134 (85.9)

nits refer to units not treating or unlikely to be exposed to SARS patients.



Table 2
Univariate logistic regression analysis of risk factors for PTSS using the IES-R

Dependent variable β S.E. OR 95% CI P value

Demographics
Male gender −0.67 0.40 0.51 0.2–1.1 .10
Age (years) −0.01 0.02 0.99 0.96–1.02 .34
Experience (years) −0.01 0.01 0.99 0.96–1.02 .49
Marital status (married/common law) 0.02 0.27 1.02 0.6–1.7 .95
Children 0.19 0.27 1.21 0.7–2.0 .48
Quarantine 0.95 0.44 2.59 1.1–6.1 .03
Number of SARS patients cared for
0 1.0
1 1.84 0.47 6.3 2.5–15.9 b.001⁎

≥2 0.96 0.33 2.6 1.4–5.0 b.001⁎

Unit
Comparison unit 1.0
SARS unit 0.88 0.48 2.4 0.9–6.2 .07
ICU 0.81 0.26 2.3 1.3–3.8 .003⁎

ED 0.80 0.41 2.2 1.0–5.0 .05⁎

High-risk units 1.15 0.03 3.2 1.8–5.7 b.001⁎

Domains of survey
Perception of risk to self 0.90 0.15 2.5 1.8–3.3 b.001⁎

Perception of risk to others 0.54 0.11 1.7 1.4–2.2 b.001⁎

Confidence in IC measures 0.09 0.17 1.1 0.8–1.6 .59
Confidence in information 0.30 0.15 1.4 1.0–1.8 .04⁎

Impact on personal life 0.82 0.14 2.3 1.7–3.0 b.001⁎

Impact on work life 0.86 0.16 2.4 1.7–2.2 b.001⁎

Depressive affect 1.14 0.19 3.1 2.1–4.5 b.001⁎

The IES-R b20 and ≥20 is the dependent variable. The independent variables were gender, age, number of years of experience, marital status, children,
quarantine, unit, number of patients attended (0, 1, or ≥2), perception of risk to self, perception of risk to others, belief in IC, belief in information, impact on
personal life, impact on work life, and depressive affect.

⁎ P≤.05.

Table 3
Multivariate logistic regression analysis of risk factors for PTSS using the
IES-R

Dependent variable β S.E. OR 95% CI P value

High-risk units 0.76 0.37 2.2 1.0–4.4 .04
One SARS patient cared for 1.27 0.50 3.5 1.3–9.5 .01
Perception of risk to self 0.67 0.19 2.0 1.4–2.8 b.001
Impact on work life 0.62 0.19 1.9 1.3–2.7 .001
Depressive affect 0.79 0.23 2.2 1.4–3.5 b.001

The dependent variable is the IES-R b20 and ≥20. Independent variables
for the IES-R were determined using modified backward stepwise logistic
regression. In this procedure, all variables significant in the univariate
analysis were initially included in the model. Variables that did not remain
significant were not included in subsequent analysis.
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because of unprotected contact with SARS patients than
those working in the comparison units (P=.03).

Forty-nine percent of respondents felt underappreciated
by their hospital coworkers, and 42% did not feel appreciated
by the society at large for the nature of their work. Sixty
percent of the respondents indicated that friends and
neighbors avoided them, while 36% reported that people
avoided their family members because of concerns of
contracting SARS.

Factors that did not affect HCW psychological distress

The results of the univariate logistical regression
presented in Table 2 indicate that IES-R scores (PTSS) are
independent of gender, age, years of work experience,
marital status, and number of children (0 vs. ≥1). Multi-
variate logistical regression shows that perception of risk to
others, confidence in IC measures, confidence in the
information provided, and impact on personal life were not
significant predictors of IES-R scores. Similarly, multivariate
linear regression of IES-R avoidance, hyperarousal, and
intrusion subscores was not impacted by HCW confidence in
IC measures, confidence in the information provided,
perception of risk to others, or perception of personal risk.
The intrusion subscores were not affected further by the
impact on personal life.
Factors that did affect HCW psychological distress

The clinical unit of work was a factor in HCW
psychological distress. ANOVA of continuous IES-R scores
by unit was significant at Pb.001 (SARS unit: 22.05±19.3;
ICU: 22.07±16.1; ED: 24.16±16.7; comparison units:
13.77±13.2; Table 1). Univariate logistical regression
(Table 2) showed that taking care of only one patient with
SARS was more stressful [odds ratio (OR)=6.3; 95%
confidence interval (CI)=2.5–15.9] than taking care of
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none or taking care of two or more patients with SARS
(OR=2.6; 95% CI=1.4–5.0).

Multivariate logistical regression (Table 3) indicates that
working in a high-risk unit, attending only one SARS
patient, perception of personal risk, impact on work life, and
depressive affect contributed to the presence of PTSS.
Multivariate linear regression calculations were performed
on the continuous subscale scores of the IES-R for
avoidance, intrusion, and hyperarousal. Depressive affect
was impacted by symptoms of avoidance (Pb.001),
hyperarousal (Pb.001), and intrusion (Pb.001). The level
of avoidance in subjects was positively associated with
greater impact on personal life (P=.006), impact on work life
(P=.003), and depressive affect (Pb.001). The level of
hyperarousal was similarly influenced by the perception of
one's own risk (P=.008), impact on personal life (P=.005),
impact on work life (Pb.001), and depressive affect
(Pb.001). Intrusive symptoms were associated with taking
care of only one patient with SARS, perception of one's own
risk (Pb.001), impact on work life (Pb.001), and depres-
sive affect (Pb.001).
Discussion

This study quantifies the perception that caring for
patients with SARS or those suspected of having SARS
increased the incidence of traumatic stress in HCWs. We also
identified that the level of contact (number of patients with
SARS treated) has an important mediating effect on the
degree of PTSS experienced. Data showed that caring for
only one patient with SARS is significantly more stressful
than caring for none or caring for two or more patients with
SARS. In order to cope successfully when exposed to a
stressful situation, an individual is required to assess his or
her self-efficacy, which entails self-appraisal of his or her
individual ability to cope with the stressful event [33–35].
The experience of HCWs who cared for several patients with
SARS and were exposed on repeated occasions without
being infected may have bolstered their confidence in their
own ability to successfully use IC measures to manage their
own risk and the risk to others. Effective coping, in this case,
caring for patients with SARS, would not only have reduced
the level of personal distress but may also have promoted a
sense of personal efficacy to meet the ongoing requirements
of a challenging task on a daily basis [36]. Other factors
identified to moderate the level of PTSS in the HCW
population in this study were (a) impact on work life, (b)
perception of personal risk, and (c) depressive affect, which
are similar to those identified by other studies of HCWs
dealing with the SARS outbreak [14–16,18].

The Ontario provincial government SARS commission
report [37] identifies that the swiftness of the outbreak, the
risk to HCWs, the associated mortality within a short time
frame, and the initial uncertainty of the exact causative agent
all added to the fear and perception of personal risk to the
HCW. Personal risk to the HCW was an identified stressor in
our study population, but the stress may have been
moderated by the confidence expressed by HCWs in the
IC measures and the IC information they received. This
confidence may have helped to mitigate the powerlessness
and vulnerability originally experienced by HCWs in the
early days of the SARS outbreak. Confidence in IC measures
and information appeared to be a common finding among
HCWs in other studies [14,38] and may have been a
determining factor in assisting HCWs from various countries
in dealing with the perceived personal risk while continuing
to work in health care institutions.

The impact on work life became noticeable because of
the mandated restrictions in HCW socialization in the
hospital and requirements to utilize protective gear while in
the hospital setting. Socialization with friends/colleagues,
which is an important element of support in traumatic
situations [39], was no longer available to the HCW staff.
This isolation would have been intensified by the public
fear of this new emerging infectious disease, which resulted
in HCWs feeling stigmatized. Although the media
portrayed HCWs positively and held them in great regard,
our data support research [9,15] that found that HCWs
felt stigmatized.

Since no visitors to the hospital were allowed early in the
SARS outbreak, HCWs took on a greater role in providing
support and comfort to their patients. ICU HCWs are used to
finding themselves caring for the dying patient. However,
during the SARS outbreak, they found themselves to be the
only ones at the bedside of patients who were dying of
SARS. The patient's families were often quarantined or ill
themselves and were unable or were not allowed to visit.
These types of events would have placed a psychological
burden on the HCW who would not have the opportunity, as
in non-SARS times, to grieve with the patient's family and
coworkers. The effect of a depressive affect on the level of
distress experienced by HCWs is not surprising as it is
known from previous epidemiological studies [39] that
depressive disorders and PTSD are among the major
psychiatric problems associated with disaster and traumatic
events and will often co-occur. It has been postulated [40]
that the combined effect of loss and threat may explain the
frequent co-occurrence of PTSD and depression. In this case,
the illness of coworkers with SARS was a loss to their
colleagues, and the threat that they may also contract the
SARS virus placed a heavy psychological burden on the
individual HCW. Other studies [14–16,23] of HCWs during
the SARS outbreak also found that large percentages
experienced difficulties with depression, poor family rela-
tions, sleep problems, and somatic symptoms associated
with depression.

A methodological limitation of the study is the response
rate of the various units. The method of distribution of
questionnaires based on ethical considerations did not allow
for an accurate estimate of the number of HCWs who were
possible respondents (the number of staff who actually saw
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the questionnaire and decided not to participate). Response
rates were based on using the full complement of staff who
were assigned to the unit. This may have resulted in higher
calculations of nonrespondent rates since the number of staff
who would have come in contact with the survey would have
been variable over the 3-week period that the study was
carried out. Response rates of this study are comparable to
other Canadian studies of SARS and HCW—47% in the
study of Nickell et al. [15] and 23.3% in the study of
Maunder et al. [16].

Survey responses from the high-risk units were higher
than those from the low-risk comparison units. It is likely
that HCWs who chose to participate differed in some
respects from those who did not. HCWs in the high-risk units
would be expected to be more acutely aware of the SARS
experience and, thus, were likely to be more motivated to
participate. Another determining factor may also have been
the availability of staff time. Comparison units, which were
low-risk units, had a smaller patient-to-staff ratio than the
high-risk units, which usually had patient-to-staff ratios of
1:1 in the ICU and SARS unit. The number of HCWs
available to be surveyed in the various high-risk units was
variable, but it was scientifically necessary to include all
designated high-risk units so that we would have a
representative sample of this category of HCW. The ratio
of possible respondents in the ICU versus the ED and SARS
unit was approximately 5:1. The results need to be
interpreted conservatively given the limitations of the
number of respondents in the various categories.

The characteristics of the study population are considered
to be similar to those of the population of the health care
facility surveyed during the SARS outbreak. For example,
nursing staff comprises 75% of frontline HCWs in this health
care facility and 70% of the study population. Also, two
studies [15,16] that were carried out in Toronto would
suggest that our study sample is representative of other
HCWs in Toronto since their findings are similar to those of
our study, for example, having found increased distress to be
associated with health fear and work stress. In contrast, our
study also explored the exposure to SARS patients not only
by self-report but also based on the information of each unit
in which the HCW was working. The fact that HCWs in
high-risk areas experienced more distress than those working
in low-risk areas was not unexpected, but the finding that the
greater number of patients cared for was associated with
reduced PTSS needs to be further explored.

The seven-domain questionnaire, which was specifically
designed for this study for assessing risk factors for
psychological distress, was not standardized but has been
used by several other groups [14,16]. No diagnostic
interpretations of the IES-R or depressive affect data are
made since results are self-report and no diagnostic interview
was carried out. It may also be that the psychological distress
experienced by the staff may be underestimated since the
study was carried when the city of Toronto was at the tail end
of the SARS outbreak.
Conclusions

This study suggests that the level of distress related to
working in high-risk areas may be different from those in
other hospital areas. Acknowledgment of this differential
would be instrumental in implementing supportive work-
force resources during an infectious disease outbreak. Efforts
to address the level of distress in these areas may need to be
centered on providing HCWs with ways to enhance their
self-efficacy in dealing with high-risk situations such as
SARS. A greater experience with SARS patients appeared to
mitigate distress level. Using a buddy system (pairing an
experienced HCW with a less experienced HCW) may help
to transfer skills and address the social isolation brought
about by changes in the work environment. This may be
further enhanced by providing opportunities for HCWs to
exchange and address concerns, share strategies that have
been helpful, normalize feelings related to stressful situa-
tions, and discuss maladaptive responses. Involvement of
occupational health experts [37] would help minimize the
negative effects on work life and address the sense of
helplessness that leads to a depressive affect [41]. Imple-
menting systems for communication between HCWs and
administration, health care facilities, and government [37], as
well as preparation and planning for an outbreak, may help
HCWs to reframe disease outbreaks so that they have a better
sense of self-efficacy and control of the situation.

Feedback from HCWs as to the factors that play a role in
determining the level of psychological stress is the first step
in identifying potential areas for intervention in the future.
Further follow-up of HCW resilience and personal/work
requirements needs to be done to empower HCWs to deal
with any future outbreaks.
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